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[57] ABSTRACT

‘The subject of the invention is a method of prevention

of deep infiltration of copper into a lining of a smelting
furnace for direct obtaining of copper from ore concen-
trates and copper ores.

The essence of the invention consists in that to the
lower part of the hearth (2) of a furnace a cooling me-
dium is delivered which is distributed in streams below
a lining (1) of the furnace. Particular layers (1) of the
hearth (2) have good heat conductivity, and in the
lower part of the hearth (2) channels (4) are situated
which sérve for distribution of the cooling medium. The
solution according to the invention prevents completely
an excessive temperature increase of the furnace jacket.

6 Claims, 1 Drawing Figure
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SMELTING FURNACE FOR DIRECT OBTAINING
OF COPPER-FROM ORE CONCENTRATES/ AND
COPPER ORES E

A method of prevention of deep infiltration of copper
into the lining of a smelting furnace for direct obtaining
of copper from ore concentrates/and ores and a smelt-

ing furnace for direct obtaining of copper from one

concentrates/and copper ores.

The subject of the invention is a method of preven-
tion of deep infiltration of copper into the lining of a
smelting furnace for direct obtaining of copper from ore
concentrates and copper ores and a smelting furnace for
direct obtaining of copper from ore concentrates and
COpper ores.
~ A known method of direct obtaining of copper from

ore concentrates or copper ores is presented in the Pol-

ish Pat. Spec. No. 95510, wherein the specified method

of direct obtaining of copper is carried out 1n a furnace.

~ whose design is presented on page 370 of the periodical
Radex-Rundscheu, No. 4/5 of 1968.

The known furnace for obtaining of copper from ore
concentrates or copper ores, called also a suspension
roaster, consists of three principal design elements,
namely, a reaction shaft, a settling tank and a gas shaft.
The reaction shaft is fed with broken-up ore concen-
trate/and an ore and air which may be enriched with
oxygen usually up to 65%, but the oxygen content

should not exceed 95%. In the settling tank liquid reac-

tion products collect, i.e. the smelt and the slag. De-
pending on the method according to which the reaction
proceeds and on the type of the-furnace charge, the
smelt may be in a form of either a so-called flat, or in a
form of metallic copper. In the hitherto known and
applied industrial furnaces copper was not obtained in a
metallic form, but only in a form of a flat. On the ac-
count of physical and chemical characteristics of the
flat, the lower portion of the fire-resistant hining of the
settling tank is considerably thick and consists of several
layers, at least one of said layers having good insulating
properties. Flat/and slag which to a certain extent infil-
trate the fire-resistant lining have heat conductivity
similar to that of the fire-resistant materials of the lining

of the settling tank called a hearth, which contact flat-

/and slag, due to which during the operation of the
furnace heat conductivity of the whole hearth does not
change. The quantity of heat abstracted by the lower
part of the hearth is small and the temperature of the
steel structure is relatively low, due to which natural
cooling of the lower part of the hearth is sufficient. The
problem looks quite differently at obtaining of copper in
its metallic form. Such characteristics of copper as very
good heat conductivity, ability of wetting the fire-resist-

ant materials by liquid copper, especially by copper:

containing 0.3+ 1.5% of oxygen, and the freezing tem-
perature of copper lower than that of the flat, cause that
at the temperatures required by a technological process
copper infiltrates very deeply into the lining of the
hearth. The worse 1s heat conductivity of the hearth and
the worse are the conditions of heat abstraction from
the lower part of the hearth, the deeper 1s the infiltra-
tion. Infiltration of copper progressing into the lower
layers of the hearth lining results in a considerable rise
of temperatures in the hearth and in the steel structure
of the hearth. Deep infiltration of copper into the
hearth, at a considerable difference of weights by vol-
ume of fire-resistant materials of the hearth lining and
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hquid copper results in creation of considerable forces
in the hearth, which may even cause a damage of the
hearth.

The essence of the invention consists in that to the
lower part of the hearth of a smelting furnace serving
for direct obtaining of copper from ore concentrates or
copper ores a cooling medium is delivered which is
distributed in streams below the lining of the furnace.
Particular layers of the furnace hearth have good heat
conductivity, and in the lower part of the hearth chan-
nels are situated for distribution of the cooling medium.

The solution according to the invention prevents
completely an excessive temperature increase of the
furnace jacket.

The method according to the invention is presented
by the below example.

The temperature of liquid copper in a furnace during
its operation is about 1300° C., whereas the temperature
under the first layer of the lining made of magnesite-
chromite materials is within the range of 900° +1200° C.
The temperature under the second layer of the lining
made of magnesite materials 1s within the range of
650° +750° C., the temperature of a steel jacket of the
hearth in the range of 40°-+140° being obtained by
treating the jacket with air. Air from a fan is delivered
through a collector to a cooling system situated in the
steel structure of the hearth and consisting of through-
channels, the quantity of air in particular elements of the
system being controlled so that the velocity of outflow-
ing air in each channel is bigger than 1 m/sec.

A furnace for direct obtaining of copper according to
the invention is shown in an example of its realisation in
a drawing 1in its cross-section on a lining 1 of the hearth

-2 of a furnace, said lining consisting of three layers,

whereas the first layer is made of magnesite-chromite
materials, the second layer -f magnesite materials, and
the third layer - of high density chamotte materials. A
steel jacket 3 of the hearth 2 of the furnace is provided
with through-channels 4 via which air passes in streams.

What is claimed is: |

1. A furnace for directly obtaining copper during
smelting from ore concentrates and/or copper ore
which comprises:

a hearth lining having an integral bottom and side
wall formed of first, second and third layers of
materials each having a good heat conductivity
with each layer having a different resistance to heat
transfer through the layer and a good resistance
against any destructive action of copper and slag
during a smelting process;

a metal jacket surrounding said hearth, said metal
jacket including channels through which a coolant

- may flow;

said layers being adjacent each other with said third
layer closest said metal jacket.

2. A furnace as claimed in claim 1, wherein the mate-
rial of said layers of material is such that at an operation
of about 1300° C. in said hearth the temperature be-
tween said first and second layer is from about 900° C.
to about 1200° C., the temperature between said second
and third layers is from about 650° C. and about 750° C.
and the temperature between said third layer and said
metal jacket 1s from about 40° C. to about 140° C.

3. A furnace as claimed in claim 1, wherein:

said first layer of material is made of magnesite-chro-
mite;

said second Iayer is made of f-magnesite; and

said third layer is made of high density chamotte.
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4. A furnace as claimed in claim 2, wherein: 5. A furnace as claimed in claim 3, wherein said jacket
said first layer of material 1s made of magnesite-chro- is made of steel.

mite; | 6. A furnace as claimed in claim 4, wherein said jacket
said second layer is made of f-magnesite; and -1s made of steel.

said third layer 1s made of high density chamotte. 5 LI I
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